Here we performed complete charge-discharge cycle of LiCoPO 4 -based electrochemical cell. The in-situ electrochemical cell based on Swagelok™-connection [2] was charged to the composition CoPO 4 as follows from the electrochemical data. The evolution of the diffraction pattern demonstrates a stepwise appearance of two new phases upon electrochemical lithium extraction ( Fig.1 ). In the initial stage of charge the formation of a second olivinelike phase is indicated by the appearance of a second set of reflections, e.g. 200, 020 and 301 in figure 1, slightly shifted with respect to those from pristine LiCoPO 4 . This is consistent with previous reports on LiCoPO 4 delithiation [1] . The formation of phase 3 upon lithium extraction from LiCoPO 4 has not been reported before. The only product of deintercalation was pointed out to be phase 2 with an ill-defined lithium content. The reflections of phase 3 could be indexed on the base of an orthorhombic unit cell (a = 9.567(2) Å, b = 5.7806(9) Å, c = 4.7636(9) Å). Rietveld refinement confirmed that phase 3 has the same olivine-like structure as the pristine compound.
The evolution of the cell voltage during charge-discharge of LiCoPO 4 agrees very well with two phase transitions observed by the synchrotron diffraction. During delithiation two plateaus at 0.7 ≤ x ≤ 1 and 0 ≤ x ≤ 0.7 in Li x CoPO 4 were observed (Fig.2) . This can be taken as a indication of lithium stoichiometry in lithium-poor phases. We believe that phase 3 is CoPO 4 with an olivine-like structure, which is unstable in air, but can be recovered under in-situ conditions. This is consistent with a amorphous character of the sample, obtained by the chemical delithiation of LiCoPO 4 [3] . Based on the extension of the first plateau in the voltage-composition the lithium content in phase 2 should be close to x = 0.7. Due to possible parasitic reactions at operation voltage close to 5 V vs Li/Li the determination of lithium stoichiometry from electrochemical data is not reliable. Unfortunately, due to the low scattering factor of lithium for X-rays the amount of lithium could not be deduced from a refinement of the occupation factor on the Li-site. The stoichiometries of the delithiated phases have to be proved by additional techniques, especially by neutron diffraction. 
